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for an Injector. 



(§) A cartridge 4 is loaded into and unloaded 
from a cylindrical main body by a at- 
taching/detaching member so that a piston 5 of 
the cartridge 4 can be pushed by a plunger 9. 
The plunger 9 is movable in a direction (direc- 
tion D) to push the piston 5. Since the plunger 9 
is locked with a return preventive member 7 
which prohibits its reverse movement, it does 
not move backward. A pair of jaws 12, which are 
biased to be set in locked and unlocked states 
with and from a locking portion 9a of the 
plunger 9, are held by a jaw holder 13 so that the 
locked state can; be set by a sleeve 10. The 
sleeve 10 is operated to untock the Jaws 12, and 
a setting dial 17 of a setting member is operated 
■ to set the shift amount of the Jaw holder 13 kt 
. the longftudinal direction. The shift amount is 
displayed by a display member 16. A push 
member 20 for pushing the piston 5 is provided ' 
wfth a jaw holder 13 to be integrally movable 
wfth ft in the longitudinal direction* and is 
moved by a biasing member 22 to move the jaw 
holder 13 toward the display member 16. 
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BACKGROUND OF THE INVENTION 

The present invention relates to a quantitative 
dispensing device which can set an arbitrary quantity 
of medicine filled in a replaceable cartridge and can s 
inject it continuously. 

Conventionally, to inject a predetermined quan- 
tity of liquid medicine, a syringe is generally used. A 
syringe of this type is used as, eg., an insulin syringe 
for Injecting an insulin as a liquid medicine for treat- 10 
merit of diabetes, and a plastic insulin syringe having 
a needle Is widely used. 

However, since the plastic insulin syringe is used 
for home treatment by a patient at home, the waste 
syringe after use retains the needle and may thus be 15 
reused by somebody else, thus posing a social prob- 
lem. 

If a patient need insulin injection several times a 
day, he or she must always carry the syringe and an 
ampule of the medicine with him and is thus inconve- 20 
nient Furthermore, the fact that he suffers from diab- 
etes can be noticed by others, although he wishes to 
keep it secret from others. 

To replenish the syringe with the medicine from 
the ampule, the needle must be pierced into the rub- 25 
ber portion of the ampule. As the number of times of 
use of the needle is increased, the distal end portion 
of the needle may be broken or the piercing resistance 
may be increased. This poses a considerable load on 
the patient physically and mentaDy. 30 

From the above situation, a pen type portable 
quantitative dispensing device is proposed which can 
set an arbitrary quantfty of liquid medicine filled in a 
cartridge and can inject a predetermined quantfty of 
medicine. : as 

An example of the conventional quantitative die- ** - 
pensing device wHf be described with reference to the 
accompanying drawirtg^ Rg^ 5 is a central secttonal 
view of a conventional quantitative dispensing device 
which ts disclosed as a "Portable Device for Measur- 40 
tog- and Injecting EttridT, by Japanese Patent Laid- ^. 
Open No. 63428852 (U.K. Application No. 
8,713,810. fBed on June 12, 1987). 

Referring to Fig. 5, a needle 2 is provided on a 
cartridge 4 containing a liquid medicine M. A piston 5 45 
is slidable on the inner circumferential surface of the 
cartridge 4 and hermetically seals the cartridge 4. 
When a plunger rod 200 is depressed against a 
plunger 90 in a direction of an arrow A, a liquid medi- 
cine M in the cartridge 4 is injected through the needle 90 
2. This is the basic structure of the syringe. In addition 
to this, the syringe can set an arbitrary quantity of the 
medicine M filled in the cartridge 4 before each injec- 
tion and can inject the medicine continuously. 

For this purpose, locking ratchets 90a as shown 55 
in Fig. 5 are formed on the upper and lower surfaces 
of the plunger 90 in the longitudinal direction. A lock- 
ing member 112 is locked with the locking ratchets 



90a to enable a movement of the plunger 90 only in a 
direction to urge the piston 5. The locking member 
112 disables a reverse movement of the plunger 90. 
Therefore, the plunger 90 can be held at a shift posi- 
tion of the piston 5 when the piton 5 is moved along 
with consumption of the medicine M. 

Jaws 120a and 120b are disposed around the 
plunger 90. The jaws 120 and 120b are moved in a 
direction of an arrow B in Rg. 5 by a pivot movement 
of a sleeve 100 and set in locked and unlocked states 
with and from the locking ratchets of the plunger 90. 

Assume that the jaws 120a and 1 20b are seated 
on the rear surface of the shoulder 60 to be set at zero 
position from the state after the previous injection. 
When a sleeve 170 on the rear end of the syringe is 
rotated clockwise to move an injection quantity dis- 
playing sleeve 160 having a scale mark on fts outer 
circumferential surface to a front position, a latch 
member 111 of the locking member is engaged with 
the jaws 120a and 120b. 

In this state, "zero" Is displayed through a scale 
window 150. Therefore, the sleeve 170 is rotated 
counterclockwise until a mark representing a desired 
injection quantfty Is displayed through the scale win- 
dow 150. As a result, the jaws 120a and 120b integ- 
rally moved with the sleeve 160 are moved backward 
by a distance necessary for injection. 

Since the jaws 120a and 120b are moved by the 
distance corresponding to the movement of the 
plunger 90 necessary for Injection, the sleeve 100 is 
pivoted to lock the jaws 120a and 120b on the plunger 
90. 

Then, the plunger rod 200 is depressed in the 
direction of the arrow A to move the piston 5, thereby 
performing injection. * . • • * \ 

More specifically; when the previous injection is 
completed, the sleeve 100 is oporototf toretansethef 1 
locked state of the jaws 120a and. 120b against the 
ratchet portions of the plunger 90; The sleeve 170 on 
the rear end is operated to move the jaws 120a and 
120b backward, thus setting an injection: quantity. 
Then, the sleeve 100 is operated again to lock the 
jaws 120a and 120b on the plunger 90. Finally, the 
plunger rod 200 is depressed. The injection quantity 
must be set before each injection. After injection is 
completed, the above operation is repeated. When 
the medicine M is completely consumed, the cartridge 
4 is replaced with a new one. 

However, according to the above preposition, the 
injection quantfty must be set before each injection, 
resulting in a complex operation. 

Furthermore, once the sleeve is set to the injec- 
tion side during the injection quantity settingoper- 
ation, an erroneous injection quantfty is set Then, an 
accident in which an erroneous dose of medicine, 
e.g., insulin is injected occurs. 
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SUMMARY OF THE INVENTION 

The present invention has therefore been made 
in view of the above problem, and has as its object to 
provide a quantitative dispensing device which can be s 
used continuously and which eliminates the necessity 
of setting an injection quantity before each medicine 
injection. 

It is another object of the present invention to pro- 
vide a quantitative dispensing device the operability of 10 
which is improved and in which an erroneous injection 
quantity of medicine wiH not be set 

It is still another object of the present invention to 
provide a quantitative dispensing device which is dis- 
abled to set an injection quantity when the balance or 15 
remains in the cartridge is reduced and a liquid medi- 
cine necessary for one injection is not left. 

In order to achieve the above objects, according 
to the present invention, referring to Fig. 1 as the cent- 
ral sectional view showing the front half of a quantita- 20 
tive dispensing device, a cartridge 4 is attached Into 
and detached from a cylindrical main body by a 
attaching/detaching means so that a piston 5 of the 
cartridge 4 can be pushed by a plunger 9. The plunger 
9 is movable in a direction (direction D) to push the 25 
piston 5. Since the plunger 9 is locked with a return 
preventive member 7 which prohibits its reverse 
movement, it does not move backward. Referring to 
Fig. 2 as the central sectional view showing the rear 
half of the quantitative dispensing device, a pair of 30 
jaws 12, which are biased to be set in locked and 
unlocked states with and from a locking portion 9a of 
the plunger 9, are held by a jaw holder 13 and mov- 
able in the longitudinal direction of the main body. A 
sieevelOis operated touniock the jaws 12, and aset- 35 
ting member (diaiy 17 is operated to set the- shift ■ 
amount of the Jaw holder 13 in the longitudinal direo- : 
ton. The shift amount is displayed by a display menv r 
ber 1 & A push member 29 for pushing the piston 5 is 
provided with a jaw holder 13 to be integrally movable 40 
with 2, and is moved by a biasing means 22 Id. move . 
the jaw holder 13 toward the display member 16. 

It t9 preferable that a movable piece 14, which is . 
biased to extend between the jaws 12 in order to pro- 
hibft movement of the sleeve 10, is provided in the jaw 45 
holder 13. Then, when the setting dial 17 is operated 
to set the shift amount of the jaw holder 13 in the lon- 
gitudinal direction, the shift amount of the piston 5 
upon being pushed by the plunger 9 is prevented from 
being smaller than a predetermined amount 50 

It is also preferable to form a locking blade portion 
9c at a portion of the plunger 9 opposing the pushing 
portion of the piston 5, so that it can be locked with a 
rotation preventive blade portion 20e formed in the 
push member 20. The push member 20 and the set- 55 
ting dial 17 are interlocked with each other. When the 
balance in the cartridge 4 is reduced and the shift 
amount of the piston 5 upon being pushed by the 



plunger 9 becomes small, the two blade portions are 
locked with each other to prevent rotation of the set- 
ting dial. 

Other features and advantages of the present, 
invention will be apparent from the following descrip- 
tion taken in conjunction with the accompanying 
drawings, in which like reference characters desig- 
nate the same or similar parts throughout the figures 
thereof. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a central sectional view showing a front 
half of a quantitative dispensing device according 
to an embodiment of the present invention; 
Fig. 2 is a central sectional view showing a rear 
half of the quantitative dispensing device shown 
InFigl; 

Fig. 3 is a sectional view of a cartridge receiving 
member for explaining its operation; 
Fig. 4 Is a partially cutaway perspective view of 
the rear half of the quantitative determination 
injector shown in Fig. 2; and 
Fig. 5 is a sectional view of a conventional quan- 
titative dispensing device. 
Note that the scope of the present Invention is not 
limited by the embodiment to be described later. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

A preferred embodiment of the present invention 
wfll be described in detail with reference to the accom- 
panying drawings. Rg. 1 is a central sectional view of 
the front half of a quantitative dispensing device-: 
according to an embodhnent of the present invention 1 
■ Referring to Ftj^. 1, a needle 2 is rsplfmeahly pro- 
vided on a transparent cartridge 4 containing a liquid 
medicine M. The c art ri d ge 4 can be- freely set to a 
transparent cartridge holder 3 as shown in Fig. f. The 
ne ed le/ 2 can be ffated, as shown in Fig* 1» by rotating . 
a thread member 2b threaded with a mouth thread 
portion 3b of the cartridge holder 3. A roedte- cap 2a 
is applied on the needle 2 to protect the distal end por- 
tion of the needle 2 and to prevent it from causing a 
danger when it is disposed after use. 

A rubber plug 4d, which can be pierced by the 
needle 2 so that the cartridge 4 can be handled as it 
contains the liquid medicine M, is provided in the left 
end of the cartridge 4. A piston 5, which is freely siid- 
able on the inner drcumferential surface of the 
cartridge 4 in the longitudinal direction, thus keeping 
the hermetic state to push the medicine M to the out- 
side, is inserted in the right end of the cartridge 4. 

The cartridge holder 3 forms an inner circumfe- 
rential surface substantially corresponding to the 
outer shape of the cartridge 4 with a clearance gap, 
as shown in Fig. 1, and has a length shorter than that 
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of the cartridge 4. 

The mouth thread portion 3b threadabty engaged 
with the thread member 2b to retain the needle 2 is for- 
med on the outer circumferential surface of the left 
end of the cartridge holder 3. A male thread portion 
3a, th readable with a first female portion 8a of a barrel 
8 to mount the cartridge holder 3 on the barrel 8, is for- 
med on the outer circumferential surface of the right 
end of the cartridge holder 3. 

A cap 1 which can be fitted on a fitting portion 1b 
is provided on the barrel 8. When the injector is not in 
use, the cap 1 is fitted as shown in Fig. 1 to protect 
the needle 2, thus ensuring portability. When the 
injector is kept in a pocket with its clip portion 1 being 
hooked on the pocket, the quantitative dispensing 
device does not appear as such from the outside. 

When the cartridge 4 containing the liquid medi- 
cine M Is emptied, the cap 1 is removed, the cartridge 
holder 3 is held, and the thread member 2b is 
loosened to remove the needle 2 capped with the nee- 
dle cap or sheath 2a by pulling it out from the rubber 
plug 4d of the cartridge 4. The sheath 2a is made of 
rubber. 

Then, the cartridge holder 3 is pivoted while it is 
held, to unlock it from the barrel 8, and is removed 
from the barrel 8. A new cartridge 4 filled with the 
medicine M is set in the cartridge holder 3. 

The male thread portion 3a of the cartridge holder 
3 is threadabty engaged with the first female thread 
portion 8a of the barrel 8, a plunger 9 urging the piston 
5 is inserted in the cartridge 4, and the cartridge holder 

3 is pivoted. 

As a result, an inner circumferential R portion 3c 
of the cartridge holder 3 is urged against the cartridge 

4 to move ft in a direction of an arrow C in Fig. 1, and ' 
a right end portion 4e of the caitikJge 4 acts on &^:~ 
c ar t ridg e receiving member 61 Replacement of tiW 
cartridges 4 is completed by the above operation. An . .. 
injection preparation for the piston & is subsequently 
performed. 

- : ; The cartridge receiving members is provided in ■ 
an inner hole portion 8d of the barrel 8 to be movable 
irt the longitudinal direction. The cartridge receiving 
member 8d is biased in a direction of an arrow D in 
Fig.1 by compression of a first urging member or push 45 
spring 21 provided between a step portion 6b of the 
cartridge receiving member 6 and a male thread por- 
tion 11a of an inner barrel 11. 

The cartridge receiving member 6 receives the 
plunger 9 and forms a pair of taper portions 6c on its so 
inner circumferential surface, as shown in Fig. 1. The 
outer side of a locking portion 7b of a return preventive 
member 7 of the plunger 9 contacts the taper portions 
6a When the cartridge 4 is inserted as shown in Fig. 
1 , the locking portion 7b of the return preventive mem- 55 
ber 7 keeps the plunger 9 at a predetermined position. 

Fig. 3 is a view showing the operation of the return 
preventive member 7 for the plunger 9. The portion 



above a central line CL indicates a state before set- 
ting, and a portion below the central line CL indicates 
a state after setting which is similar to that of Fig. 1. 

The operation of the return preventive member 7 
will be described. The plunger 9 urging the piston 5 as 
described above is inserted in the cartridge 4. When 
the cartridge holder 3 is pivoted, the inner circumfe- 
rential R portion 3c of the cartridge holder 3 starts to 
move within the cartridge 4 in a direction indicated by 
an arrow C in Fig. 3. At this time, the locking portion 
7b of the return preventive member 7 is not locked 
with a locking portion 9a of the plunger 9 because of 
its own elastic force. 

When the cartridge holder 3 is further pivoted to 
move In the direction of the arrow C, the right end por- 
tion 4e of the cartridge 4 is brought Into contact with 
a bottom portion 6e of the cartridge receiving member 
6. When the cartridge holder 3 Is still further pivoted 
to move in the direction of the arrow C, the taper por- 
tions 6c move the locking portion 7b of the return pre- 
ventive member 7 in a direction of an arrow D in Fig. 
3 to lock the locking portion 9a of the plunger 9 with 
the locking portion 7b of the return preventive member 
7. 

-The locked state between the locking portion 9a 
and the locking portion 7b of the return preventive 
member 7 constitutes a bellows joint The plunger 9 
constitutes a unidirectional return preventive 
mechanism which can move toward the left as indi- 
cated by an arrow E in Fig. 3 (in a direction to urge the 
piston 5) but cannot move backward. 

The return preventive member 7 for the plunger 
9 is not limited to the above arrangement but can be 
of any type as far as it is a return preventive mechan- 
ism using a gear mechanism or a ring. - * -r* 

When the cartridge* is set &t tha manner as de&~ 
cribed above; the phinger & i» set movable only in a r 
direction to urge the piston 5 and immovable in the ^ - - 
reverse direction. Thus, the plunger 9 can be kept at - 
a shift position of the piston 5 as the medicine M is 
consumed* '-'*H- ' ' > • • • . - .> 

A mechanism for allowing an injection quantify 
setting operation and an injection operation of the 
plunger 9 will be described with reference to the sec- 
tional and partially cutaway perspective views of Figs. 
2 and 4. 

A sleeve 10 for performing switching between 
injection and injection quantity setting operation is 
provided for the plunger 9. A pair of projections 10a 
are formed on the inner circumferential surface of the 
sleeve 10, and the sleeve 10 is pivotal about the inner 
barrel 11. Jaws 12 are provided in the inner barrel 11. 
Upon operation of the projections 10a, the jaws 12 are 
moved in a direction of an arrow B in Fig. 2 or 4 to be 
locked wfth and unlocked from the locking portion 9a 
of the plunger 9. 

A mechanism for locking and unlocking the jaws 
12 with and from the plunger 9 by prvotally operating 
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the sleeve 10 will be described. Referring to Fig. 4, the 
jaws 12 oppose each other and held by a jaw holder 
1 3 (shown in Fig. 2). The compression force of fourth 
push springs 24 acts on the jaws 12 to bias them 
toward the outside. s 

The jaws 12 are biased by the fourth urging mem- 
ber or push springs 24 to be disengaged from the 
plunger 9. As the sleeve 10 is pivoted, its projections 
10a are brought into contact with an outer circumfe- 
rential surfaces 12b of the jaws 12 to lock the jaws 12 10 
with the plunger 9. 

Balance safety pieces 14 are provided between 
the jaws 12 and biased by the compression force of 
third urging member or push springs 23 in a direction 
indicated by an arrow E in Fig. 4. Proximal portions 15 
14a of the balance safety pieces 14 extend between 
the jaws 1 2 in order to prevent the jaws 12 from being 
engaged with the plunger 9. A piece portion 14c is 
Integrally formed on each balance safety piece 14. 
When the end portions of the piece portions 14c are 20 
brought into contact with and moved by a side surface 
portion 16hof an injection quantity display member 16 
to be described later, the balance safety pieces 1 4 are 
moved In a direction opposite to that indicated by the 
arrow E, thereby locking the jaws 12 with the plunger 25 
9. 

Referring again to Fig. 2 V a distance between the 
side surface portion 16h of the injection quantity dis- 
play member 16 and a side surface portion 1 3b of the 
jaw holder 13 defines the shift amount of the plunger 30 
9 and thus corresponds to the injection quantity of the 
medicine M. Therefore, when the sleeve 10 is set to 
the quantity setting operation side to disengage the 
jaws 12, the jaw holder 13 is automatically moved to 
a position to contact the side surface portion 16h of 35 
theJnjertion quantity display member 16by theopep—- 
- ation of a second urging member or puslt spring 22 
stored in the inner barrel 11. , - 

A push member 20 depressed in a direction of an 
arrawAinHg.2»fntegralfyfbnne^ 40 
der 13* Therefore, when the jaw holder 13 is moved, 
the push member 20 is also moved in an interlocked 
mannerbyadistaiiwconBspondingtoapiBsetinieo- 
tion quantity. In this state, when the sleeve 10 is set 
to the injection side, the plunger 9 and the jaws 1 2 are 45 
locked with each other. When the push member 20 is 
depressed in the direction of the arrow A, the jaw hol- 
der 13 and the jaws 12 are moved in an interlocked 
manner, and the plunger 9 is moved in a direction to 
urge against the piston 5 of the cartridge 4. so 

The shift distance of the jaw holder 1 3 is regulated 
by the end portion of the inner bane! 11 so as not to 
move over it The plunger 9 is moved by a distance 
corresponding to a preset injection quantity by the 
above operation. 55 

The injection quantity is determined by rotating an 
injection quantity setting dial 1 7 in Fig. 2. The injection 
quantity setting dial 17 has an outer circumferential 



spline 1 7b. A click unit 1 8 contacts the recesses and 
projections of the spline 17b to control the rotational 
amount 

A trapezoidal thread 11d is formed on the inner 
circumferential surface of the inner barrel 1 1 , and a 
trapezoidal thread 16a of the injection quantity display 
member 16 is threadably engaged with the 
trapezoidal thread 11d. When the injection quantify 
display member 16 is pivoted, it is moved in the lon- 
gitudinal direction. For this purpose, the injection 
quantity display member 16 is connected to the injec- 
tion quantity setting dial 17 through a spline structure. 
When the Injection quantity setting dial 17 connected 
to the inner barrel 11 through a connecting member 
1 9 is rotated, the injection quantity display member 1 6 
is rotated and moved in the axial direction by the oper- 
ation of the thread. 

At this time, as the figures marked on the outer- 
circumferential surface of the injection quantity dis- 
play member 16 are moved by the rotating and axial 
movements of the display member 16, the value 
externally seen through an injection quantity display 
window 15 of the inner barrel 11 changes. The injec- 
tion quantity display window 15 is constituted by a 
lens and the size of the figure which can be seen by 
the naked eye is enlarged to be larger than it actually 
is. 

The Quantity of medicine M that can be filed in the 
cartridge 4 is limited. When the balance of the medi- 
cine M in the cartridge 4 is smaller than the preset 
injection quantity, the balance safety pieces 14 func- 
tion in the manner as described above, so that the 
sleeve 10 which performs switching between setting 
and injection cannot be operated from the setting 
operation side to the injection side.' * ; < : - -^ ^^m^^^ 

In addition ta the balance safety pieces 14; the^«^^ ^ 
injection quantity setting dial 17 has a mechanfem::'-' r v\^5;;-r^- 
which prevents rotation of the injectkm quantity set- - , „ 
ting dial 1T when the balance of the medicine M in the '■ " 
cartridge 4 is smaller than the preset injection quan- 
tity. - ; . , ■ 

This mechanism will be described. Referring to 
Fig. 2, as the medicare M in the cartridge 4 is con- - 
sumed, the plunger 9 is moved to the left until a Made 
portion 9c formed on its end portion is locked with a 
blade portion 20e formed on the interior of the push 
member 20. A recess 17c is formed in the injection 
quantity setting dial 17. A projection 20d on the outer 
circumferential surface of the push member 20 is 
integrally moved with the recess 17c in the longitudi- 
nal and radial directions. When the injection quantify 
setting dial 17 is rotated, the push member 20 is 
rotated simultaneously. Thus, when the blade portion 
9c is moved to the position to lock with the blade por- 
tion 20e formed on the inner surface of the push mem- 
ber 20, the push member 20 is disabled to rotate. 
Therefore, the injection quantity setting dial 17 cannot 
be rotated. 
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The operation of the injector having the above 
arrangement will be described. The cap 1 is removed 
and the sleeve 10 is held and pivoted to the setting 
operation side to disengage the pair of Jaws 12 from 
the plunger 9. The cartridge 4 is inserted in the s 
cartridge holder 3 and mounted on the barrel 8, and 
the needle 2 is mounted on the cartridge 4. 

In this state, since air is contained in the interior 
of each of the cartridge 4 and the needle 2, the injec- 
tion quantity setting dial 17 is rotated by an approp- 10 
riate amount (one click being set as two units). Then, 
the push member 20 is moved backward simul- 
taneously in a direction opposite to that of the arrow 
A. 

The sleeve 1 0 is pivoted to the injection side whie is 
the distal end of the needle 2 is kept pointing upward. 
The push member 20 is slowly depressed in the direc- 
tion of the arrow A until the medicine M flows from the 
needle point, thus removing air in the cartridge 4 and 
the needle 2. Thereafter, the sleeve 10 is set to the 20 
setting operation side, the Injection quantity setting 
dial 17 is rotated to determine the injection quantity 
with reference to the figure marked on the outer cir- 
cumferential surface of the injection quantity display 
member 16, and the sleeve 10 is set to the injection 25 
side. 

If the injection quantity is already set when air is 
removed and the injection quantify setting dial 17 
need not be operated, the sleeve 10 is set to the set- 
ting operation side. Then, when the push member 20 30 
projects,, the sleeve 10 only need be switched to the 
injection side at once. The needle 2 of the injector is 
pierced through the patient's skiri in this state. The 
medicine in the preset injection quantity is injected by 
pushing: the push member 20 completely. 35 

7* When injection is to be performed' again* the [ 
sleeve 10" only need be set to the setting operation: 
side and then subsequently switched to the injection - 
side. When an Injection quantity Is to be changed* 
whOe the sfeeve 10 is set in the setting operatkm side/ 40 
the injection quantity setting dial 17 is rota t e d to 
change an injection quantity (at this time, it is apparent 
from the structure described above thai the injection 
quantity setting dial 17 need not be returned to a pre- 
determined position and that an injection quantity can 45 
be freely increased or decreased.) 

When the needle 2 or the cartridge 4 is replaced, 
the air removing operation is performed so that air is 
not injected together with the medicine M. However, 
it is preferable to preset the injection quantity in adv- 50 
a nee, to perform the air removing operation, and 
thereafter to operate only the sleeve 10, because the 
operability Is improved In this case. 

When the balance of the medicine M in the 
cartridge 4 is smaller than the preset quantity, the 55 
balance safety pieces 14 described above prevent the 
jaws 1 2 from being locked with the plunger 9, and thus 
the sleeve 10 cannot be operated to the injection side. 



Erroneous injection can thus be prevented. In this 
case, the injection quantity setting dial 17 is returned 
to the "zero" point, and the injection quantity is set A 
position where the injection quantity setting dial 17 
becomes immovable indicates the balance of the 
medicine M in the cartridge 4. If this balance is insuf- 
ficient, the cartridges 4 are replaced and the medicine 
in a quantify corresponding to a shortage is injected. 

The dispensing device of the present invention 
can comprise an audible alarm member such as a 
buzzer or an visible alarm member such as a liquid 
crystal display, when the balance of the medicine is 
smaller than the predetermined quantity. 

Further, the injection quantify can be displayed by 
a liquid crystal display. Further, the dispensing device 
of the present Invention can comprise a memory 
member to store the last time and day when the medi- 
cine was Injected the last ami an alarm member to 
inform the time and day when the medicine must be 
injected. The alarm member is preferably used an 
audible alarm member such as a buzzer or an visible 
alarm member such as a liquid crystal display. 

The dispensing device of the present invention 
can comprise a dock member which displays the pre- 
sent time 

As has been described above, when compared to 
a conventional syringe to which insulin is directly 
transferred, an error in injection quantity caused by 
structural or human factor is eliminated, and the medi- 
cine in a correct quantify can be injected. 

Because of the operation of the first push spring 
21 in the main body, once an injection quantify is set, 
selection between the setting operation and the injec- 
tion can be performed only by operating the sleeve 10. 
When the injection quantify is to be changed, it can be ^ ^ ^ 
freely increased cr decreased frorn the preset quan-*^-; *f ^! ' 
tfty. Therefore, the opera bflity is remarkably improved' * 
when compared even with the omventiotmlcartrklge - ■ 
type injector ' * - - 

Once the needle 2 is pierced in the patient's skin, 
it is preferable to complete injectio n only by one 
depression operation. For this purpose, the injection 
quantity display member 16 is provided, and air injec- 
tion quantify of the medicine to be injected can be 
changed by a single operation of the setting dial 17. 
Therefore, an arbitrary quantfty of medicine can be 
injected by one depression. 

The internal connection structure of the main 
body and the spline coupling structure are combined 
to eliminate the danger in injection that a displayed 
injection quantify is different from the quantify of medi- 
cine actually Injected from the needle. 

A safety structure Is employed in which the 
balance safety pieces are provided. Therefore, when 
the balance of the medicine in the cartridge 4 Is smal- 
ler than the preset injection quantify, injection cannot 
be performed. 

According to the present invention, there is pro- 



7 



11 



EP 0488 737 A1 



12 



vkJed a quantitative dispensing device in which the 
need for setting the injection quantity before each 
injection is eliminated, as described above, thus 
improve the operabBfty, and with which an erroneous 
injection quantity of medicine is not injected. 

There is also provided a quantitative dispensing 
device which can prevent an injection quantity setting 
operation when the balance in the cartridge is 
reduced. 

As many apparently widely different embodi- 
ments of the present invention can be made without 
departing from the spirit and scope thereof, it is to be 
understood that the Invention is not limited to the 
specific embodiments thereof except as defined in the 
appended claims. 



Claims 

1. A quantitative dispensing device for injecting a 
liquid medicine in a predetermined quantify by 
using a cartridge having the cartridge containing 
the liquid medicine, a piston slidabry provided in 
said cartridge, and a needle for causing an 
interior and exterior of said cartridge to communi- 
cate with each other, including 

a cylindrical main body, 

attaching/detaching means for freely 
attaching and detaching said cartridge atone end 
of said main body, 

return preventive means, held to be mov- 
able in a longitudinal direction of said main body, 
and acting on a locking portion of a plunger to 
move and hold said plunger so as to be movable 
• in a direction, tat urg& said piston and immovable 
in a reverse direction* 

locking means set in a locked state and an 
unlocked statewith respecttosaid locking portion 
of sakl plunger, 

a setting member, prvotafly provided at the 
other end of sakf main body in older to sets shift 
amount of sakf plunger in the longitudinal direc- 
tion when said locking means is in the unlocked 
state, and 

a display member, moved in the longitudi- 
nal direction by pivot adjustment of said setting 
member, for displaying the shift amount, compris- 
ing: 

a urging member provided to be substan- 
tially coaxial with said setting member and mov- 
able in the longitudinal direction; and 

main biasing means for integrally moving 
said push member and said locking means and 
biasing said locking means toward said setting 
member in said main body. 

2. An injector according to claim 1, wherein said 
locking means further Include a movable piece 



having a biasing force to prohibit movement of 
said setting member and extending between said 
locking means. 

5 3. An injector according to claim 1, wherein a locking 
blade portion is provided at a rear end of said 
plunger, a locking blade portion to be locked with 
said locking blade portion to prevent rotation of 
said push member is formed in said push mem- 

10 ber, and said push member and said setting 
member are interlocked with each other. 

4. An injector according to claim 1, wherein said 
locking means comprise: 

13 a pair of jaw members having a biasing 

force acting toward an outer circumference of 
said main body so that said jaw members are set 
in the unlocked state In which said locking means ' 
are not locked with said locking portion of said 

20 plunger; 

a jaw member holder for holding said jaw 
members and movable In said main body In the 
longitudinal direction; and 

a sleeve member, forming an inner circum- 

25 ferential cam portion which moves said jaw mem- 
bers against the biasing force to the locked state 
in order to select and set either the locked or 
unlocked state, and pivotalty provided about said 
main body. 

30 

5. An injector according to claim 1, wherein said 
loading/unloading means is moved upon inser- 
tion of said cartridge and is interlocked with said 
return preventive means to be locked wfth said 

35-wf> . - locking portion* of sakf plunger. j ■ 

8l An injector according to claim 5wnirtr^ com 
v fog a cartridge* holder threadabty engaged with ^ . ^ 
said main bodybi order to allow insertion of sakf 
AO cartridge of said loading/unloading means. 

7. A quantitative dispensing device for injecting a 
liquid medicine in a pre d eter mi ned quantity bf 
using a cartridge having the cartridge containing 

45 the liquid medicine, a piston slkJably provided in 
said cartridge, and a needle for causing an 
Interior and exterior of said cartridge to communi- 
cate with each other, including 
a cylindrical main body, 

50 attaching/detaching means for freely 

attaching and detaching said cartridge at one end 
of said main body, 

return preventive means, held to be mov- 
able in a longitudinal direction of said main body, 

59 and acting on a locking portion of a plunger to 
move and hold said plunger so as to be movable 
in a direction to urge said piston and immovable 
In a reverse direction, 

8 
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locking means set in a locked state and an 
unlocked state with respect to said locking portion 
of said plunger, 

a setting member, pivotally provided at the 
other end of said main body in order to set a shift 
amount of said plunger in the longitudinal direc- 
tion when said locking means is in the unlocked 
state, and 

a display member, moved in the longitudi- 
nal direction by pivot adjustment of said setting 
member, for displaying the shift amount, wherein 

a urging member is provided to be sub- 
stantially coaxial with said setting member and 
movable in the longitudinal direction, 

main biasing means is provided for Integ- 
rally moving said push member and said locking 
means and biasing said locking means toward 
said setting member En said main body, 

a movable piece having a biasing force 
extends between said locking means to prohibit 
movement of said setting member, 

a locking blade portion is provided at a rear 
end of said plunger, a locking blade portion to be 
locked with said locking blade portion to prevent 
rotation of said push member is formed in said 
push member, and said push member and said 
setting member are interlocked with each other, 

said locking means comprise 

a pair of jaw members having a biasing 
force acting toward an outer circumference of 
said main body so that said jaw members are set 
in the unlocked state in which said locking means 
are not locked with said locking portion of said 
plunger, 

■ ' . a jaw member holder for holding said jaw 
u ; members and movable* In said main body in the 
■« * :; •• longftudinaf direction* and • ; ^".^v--^. • 
, r * 2> - v ■ v-r^s a sleeve member, forming an inner circunv- 
ferentfal cam portion which moves sakl jaw merrv 
oers against me Dtastng force tome locxea state 
i^r^-. in iiidflr to select; and set eitter the lock ed or 
unlocked state, and pivotally provided about said 
main body, 

said attaching/detaching means is moved 
upon insertion of said cartridge and is interlocked 
wfth said return preventive means to be locked 
with said locking portion of said plunger, and 

a cartridge holder threadably engaged 
wfth said main body is provided in order to allow 
insertion of said cartridge of said attach- 
ing/detaching means. 
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10. An injector according to claim 7, wherein a click 
member for moving and holding a display mem- 
ber in a stepwise manner is provided, said display 
member being moved in the longitudinal dfrectton 
by pivot adjustment of said setting member in 
order to display the shift amount 

11. An injector according to claim 7, wherein a lens 
for enlarging and displaying a display portion of 
said display member for displaying the shift 
amount is provided in said main body. 



^r^vi^V^ •-. .>•**• 



An Injector according to claim 7, wherein the 
liquid medicine is an insulin. 

An injector according to claim 7, wherein a cap for 
protecting said needle is detachabry mounted on 
said main body. 
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